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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To form an Al wiring layer with good 
reproducibility by changing a temperature to heat a 
semiconductor substrate by at least two steps and by 
forming a film for each step when forming a film by 
depositing aluminum or aluminum alloy on the 
semiconductor substrate. 

CONSTITUTION: A wiring layers 13 to 15 which consist of 
Al alloy whereto Si is added by 1% are formed one by one on 
a surface of a silicon oxide film 12 on a semiconductor 
substrate 11. Film thickness of each of the Al wiring layers 
13 to 15 is made 300&angst;. Since heating temperatures of 
the semiconductor substrate 1 1 are different, all the crystal 
grain sizes of the Al wiring layers 13 to 15 are different. 
Since a heating temperature of a first layer of Al wiring 
layer 1 3 is 200°C, the lowest, its crystal grain is the 
smallest. Since a heating temperature of a second layer of 
Al wiring layer 14 is as high as 400°C, its crystal grain is 
larger than that of the Al wiring 1 3. Since a third layer of Al 
wiring layer 15 is heated to 500°C, the highest, its crystal 
grain is the largest. 
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(54) [^^o^s^] *mft&wommif& 



(57) [Jlift] 



M 500 

n 400 



Tl3 

mmtm 



M*mil ¥**««±»c. 7)V*-V&X}Z7)V* 
[»*«2] ¥***fe±(C. 7)IS.~VJ±X}Z7)VS. 

t. &m&mzMmm*Mi&LT^< ztzftrntrz 

«©^fi££fT S £i^ate*«¥W*SB©ttfi# 

& 

[»**5] ttGftlMaittli. WETJU3=>>AXtt7 
»ftl*-;HW1-0«*TiW 1 0 OOt^XhD-^ 

&8H©«&#&. 

WE*-JVK^©««T!B 3 0 0 0 *>^X h D-Afl 

±fc»af**-e<o«ire*-6J:t?fc»«frsiMtJa 

7 fE«©¥$#Sg©Siji;tr!£. 

&4 6 o 8t&>±\zimhtzVim~?, Mmm<DMfc*ft5 
z. t zwmt? zm&m i x\z s mmovmfrmmon 
mum. 

[0 0 0 1] 
[0 0 0 2] 

[«*©&$&] a i RifA i mfmmim<ia 



(2) 

^A©»4*«I«1-**, A l $ (C 

u) . (Ti ) , » (Pd ) . ->'J3> (S i) 

[0 0 0 3] XI/^ KD • v-f >3>4»X hl'X 

■^yi/->3>n, a i ©iesfe#©?ii®?jg#^ 
■fc»»T*jfs*. #a i EM©ncA i sutm 

(A 12 03 ) *^«ES*4rtKJ:oT. JMffiPKJP 

[0 0 0 4] «©E«B©»rffi*ijg£l§l 1 6 IC^f. 
¥*ft£«7 l©*iffcS/U3>«fl:Bl7 2*t»riEa 
n. ■*©*H±fcA 1 XttA 1 Q&fixny* <J 
-kD*«:SttT, -SBCA l£I@7 3*tjg^^n 
5. '©AlE«S7 3©^Sf*t»ft^nT, AlRfc 

a? tt*t#«-r«. *m*fc a 1 7 3 *t»j«sn&* 
[00053 l,*»u ^monmbsmmitzmmL 

TV»*&». A 1 86fc§g7 6©KJ*£»HttJ:<iMfrr 

a 1 ■&$©«££«, MmumiOTMEStt 
ta 1 9Uk*v>mmifim<itz. *lt, a 1 biur© 

KJ?!CJ;oT, MAttJ|UDMft^S««»J|(«t>;« 

tticant a 1 GttjieBattA< c tat-es 

[0 0 0 6] 3 tt*©ffiB#&ICli££tt«!ttV> 

tv»3H««»*-3fc. hi 7fca*©ttetrata«r. 
ftr, -> u ^ >mitm 7 2 7 1 

SA 1 K«j«8tK©Affi^«A-r« (IS81) . Al 

5 (IS 8 2) . X/^'J>fftfrV>. ¥*tt&IK7 
« 103/U3>«flJ|7 2©*B±fc. -HB©A1BB» 
■ 7 3t»J*-r* (168 3) . A 1 IfiJggggMCrtSB 
£*Stffi©^;Pfc*L<f Sfca&l;:. ^t)i$-5Jt^«E 

oftffs (188 4) o c©^, jjfiuaawbi&o^-r 
n^&fflvsr. a isE«se7 3±{-a \mexki e&m 

St5 (It8 5) . CCDJ;5aig8 2-8 
fCilSOjiUT, A1SB«S7 4, A1WUH7 7, Al 
E««7 5«JiK**UTV»<. ^©ctdtt^*©Kii 

umz. a i ■flsM«»rirr««icA 1 mkaskox 

50 fiT3U-|ei3Xh©KI**aVJTVJ&. 



( 

3 

[0 0 0 7] S&, A 1 BW|*Bl*r«*lilCtt. 3 

o»ia-r5t*c. *»fta&i6ftSft4 6o«a±©* 

St'UDSKi^-tiTA 1 XtiA 1 £-&&«M*»81;:U 
MZWsbTLtSZ.timt>ft*. S&, ^BSLfcAl^A 
1 £&f4v U n >«ftg|K»LT«nttOTBlr». £©fc 
». -fivU3>KfcSg±lC9 1 ^> (Ti ) *?9>1r 
-f^-fF (Ti N) ©*HTJtllfc»l*U £©Tift 

Bg±(cA i E«nsiSMx/i->^u yvxmmrziit 1 

[0 0 0 8] L^U fiE*»fiX;is/5"J>^Sff5 

0±©->U3>KftK9 1 9 5*tffi?L$nT*3 

0. Ti »«9 2*«iB±fc»fc3hfc*, ^©±iCA 

iE«i9 3««»)j*nw4. t<DA i fldweo 3© 

*-;i/9 5©*#fc, H9 4j&»»£L'0»*. # 

*-f H9 4*tSfrT*i, Il^hn- Vf^-v 

81f©ffiT£4S< ^tica*. *LT. £©<fc5a<y* 

fc. 
[0 0 0 9] 

[»«##& L«k 5 iT-SMB ±ai©J:5tct¥*©* 

fc. 5 

[0010] *»wtt±aa**fc«*. »xw* ba • 

ttfcWi&A 1 S«iftW9ttJ:<»|jW*^t39iT?* 

«t*fc. £&3Xht^b*«¥ttft««©a&# 

«&««■«-.& ctftittt-r*. 

[0 0 11] 

[»n&»*-rsfc36©#gi!] *ffiw©¥»*s«©« 

JfijErfett, ¥»#*K±fc, A 1 XttA 1 ^SUMS 
fc<ifc=a»fcx?y:/ttK*fl:att, SRRNSfctClB 4 
[0 0 12] **V*tt, *an©¥*fl$«©a&*& 

*t*»a*TRft»iar*iRfc, »Baft»*-r** 
m*4>ts.< tfe-amc^^y^Kicxfca-ftT, &a 

[ooi3] ci^t, inneii0»ffi«ine¥«#«K« 
[0014] *fc, xmio^wmwnwwsmz. s 



') *?ffl¥4-3 6 3 0 24 

^£fToT7;l/3X*AX{47;V3X?A&&£*II;S 

*Tafc»«-r*afc, TOara-T?«iWf2¥*#»££ 
mm i8 0«aTfcjtaifcUfcttii'?iMan©»jj6*fT 

[0015] ^t, KEVjamu. ner*3=5r 

AXttTArS^AftattaaisTaaSttfettCM© 
MJPAt. »1 0 0 0^r>if^ha-AKk±izmm-r^t. 

) [0 0 16] «rE«*a»ft*7Lfc«ti. WE 
¥##S«£fc£&K)4 6 0«H±fclH»Lfctt«Tr. tt 

seK©Mjs££fr 5 ©*^s 

[0017] <&5v>«, *%ma*mfrmn<Dtim.jjm 

•J >^Sfr-3T7;i/3n'5AXtt7Jl/3r:^A^£* 

tt»aa-7t4fl»£ut©aaj: o *>a< -r s c t z®m 
[0018] r©*^©«j»ia»tt, *-*k*©«w 

i -?&©»£#& 3 o 0 0*>^X hn-AHifciWr 
[0 0 19] «Wgt*Ttt¥«fl^«&«ficjK)4 

[0 0 2 0] 

[ffffli ¥«{wteLhtcA i xtiA i ^sjiastx 
■ftjMt-rsftic. ***fi«£jDfi»-rsm«s. >>a 

fc<fc*=afiU©ajWa»iaMta*iw<. £© 

w©fc». a« ©aoaaeji^jratfaa^rfflicatf 

TftBrSn*. £in!**©a©a»ti. A1XBA1 

^**«a* *«***«m-r* z: tr«is<fc < ww-r 
mumumzMw-rz c trms\zmmm\zMwrz z. 

[0021] wmm&st&'>ts.< tfe-aw 

1 i:77y^«l:«l:S«:iT, **K©**ao» 
ffi^as^iBjKMtia^ttiifc^sns., ^©«-&© 

JHEftHHUeM:. JRS4 4 0«K-ttt5^fe, ISx 
[0 0 2 2] *&*-^«»»j«an&aW-hKK*»* 

■4-«»fMc»4. ««aa-er4«f6i 8 osErRcstsam 

l»sae&l8S-r-5 c tT?, a l XteA l 

^&C3t£ha<#3ta«TVi<r:i*«T?#. ^7*-JU 
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9bn •7'fif^-y 3 >^^s^)^txM/x••7■^^^ 

[0 0 2 3] *HT, fflMa»tt*-*0ff*fl!3tej6 

KJPtf 1 0 0 0 *>i^X h n-ABUfc LTfeAVi. 
[0 0 2 4] «J»iaf8&a^fcafiS1gj0j»fflft 
££K4 6 0«H±fcUT«*»riJl / &*)5». *-/H* 

[0025] *-^«t»«3nTv>a*w#at«±fcR 
[0 0 2 6] jD«na»tt«iLtf*-^£Wl.©* 

«-PSIi¥^3 0 0 0^>^XhD-A^±iC^-D/tKK 

[0027] *&, »ffwrrM»j«UE«a<-r«2: 
t*fc. *w#*«*«E6«46o*a±cjo»-r*c 

t t<fc 0, ^BlbfcA 1 3U4A 1 &&ifi4rtkTo*-fr 

n-s. 

[0 0 2 8] 

1 ©^SSWCiSSig^&fi, ¥*^*«t±iCA 1 Xtt 
[0 0 2 9] B1C, 2n*MUE®*Mtt&X4b«jK-r. 

Tin>*T?tt*«#at«e*K2oo*icjns» 

U Tll»t»ibT12»ST©MJ4JRB54 0 O&fcfJD 
T13#*T«K5 0 0SiCjn«i-r-5. 

[0 0 3 0] H2K. »tf SnfcA 1 E«8B©»fH«jg 
1 1 ±© -> U n >&fcSI 1 2 ©^S 
fc. Si 0<lX«ai3n&A16ft*&a«AlBBJI 

i3~i 5*»«k:»i*s*itw«. -en^n©A is« 

113-15 ©Rff tt, V^-rnt> 3 0 0 0 h □ 
-AT** if*, f LT, 1 lSinlfcU& 

fiaw-tn-enjifcs c: i ict d, &a ie«smi 3- 

1 5 fflJSSS©AtSli±TSftot^5. -SB©A 
1 BBSIJf 1 3 J4, ftnNtiUE#iSK2 0 0*t«>bfiWfc 
». IS£ttttftt><h3fr>. -Hg©A lSEiSUf 1 4(4. 
Jnfsia«**«ffi4 0 o*iK<, m&miA 1 B2*i/Si 
3 J:Dfe*S<ttTaTt>«. HBa©A 1 Ba*8H 1 5T 

«. it)«v>«K5 0 osic^ai^a^i latjpuksft 



(4) ®M¥4-36 3024 

[0031] ¥*flra&;hifift?*a&*XT- 

yP^RfcT»fT#A I Bra»MtLT<bJ:fr>. z.e>9 
* C H 2 i ttfcfc-JI B *> & H» S K 5 1 ft 
K tS*tttt/h3<fco*0><. fttfett. «*.«-■ 
B©A 1 ESIB 4 o o scssia-ran 

*LT»«U =JBBttjRE2 0 OlOffil'qntU 

=jiBi4WtfSK5 o oftomucjDnttbTXUAf 

t>«fcK C©«^tf4, iliM^*£V>AieCUI&li 
5. 

[0 0 3 2] iW.t'Stc. m ©ftJMOKEttFttlCJ; 

ntftefisa©s^sHS©A lEijis^gsnso 

£©fc*. »atfc*©JW#iU^|iafctt«-r#»ra 

^U-^3>K±*»r«*A©5fc£*»IM:Stt6. 
Tf A 1 Be*6Jgt4. X/1y^"J >^TA l XI4A 1 

3tfc$**j?*£fWWf * c tT?wa©«fft**A< 

•IIPT?*. *&*«»©** Stt, *ffiJnSRiag©^3£ 

a? fcj:0(jfa©*#atiini-raii2:«»Tf*4&». 
f*. 

[0 0 3 3] Sft. SI ©3WMIK:J:S«S*j£T?tt. 

*©»axsa»H3fc*sn«j:5K«iwi:an*. a 
i ii»j«8a©fi*fc¥*#aw*»«Aan* (X82 

1) . AlK#rtMrt8tfKac&«J:5ic. 
#««fTt>n* (Xg2 2) . Zrtyj?V>if\z&r), A 

i iii«»*»#fflLfci:»i«*n« (x§2 3) . c 

Aie«*©»i*jM*7f*fc, A i it^s«©^i: 
«BE«J*ftE t * L < ft « «fc 5 fc*ffl* 0 *Jff t>n* 
(XS2 4) . *UT, AHaU«WttSn&4MMf: 
S««t. AlK«J«it«>6«tU2n« (X®2 5) . 
«*©«J63lFttT'tt. ±JRbfc«fc5tAl»ftil*»j« 

f. *att*«fi*»ofc. rnc^u. **j(gw©iaji* 

[0 0 3 4] JBl©Jdt«teJ:*«fi*SK:J:0 
#6n&AlBWf©»xw^hn • v>f^W— >a> 

tc -> >j3>M:i«MiL &«. « i ommMommj} 
«*fflt»Tiisftttff©*a:*Ha«ijfi©A i mmmzB 

^bfc„ Sfc^A lUiCJJI/TB, a*©^*»*i 

50 T/t^-x>^sfT-3fc. ^©a i&mmiz-D^r. m 



7 

frofc. H5fc#*i&:?&B»/ta'->tt. ERR** 2 
tfmTrft3*»lBi©R«tt©<b©T!**. KRfiftttig 
ffi2 0 0*C«SU «ffi«fttt2. 0X10« A/cm 

AlERR£tt:«rr*;fc»fc. ItttDKKftStiDA 

[0 0 3 5] *LTH4Ctt»R**jj«'r. RftbtfR 
1 ©*HflfcJ:*«fi*jasTl»6nfcA 1 E»E©MT 
F (mean time to failure) ffl&^L, ggRadtft*© 
»ifi#8r?#e>n£MTF«'7*.5. Z. ilTMTFi 
14. ^tl^tlX]/? hn • V-f^U— >3>)i«S4LT 

tl&A 1 E»R"T?14. MTF fillip 8 0 0^IBJ*>64 0 

0 OWBi-ptfS'SHTH*. £©114:14, «£5fc(D£tiB 

1 eRR*BR*±<»j^*C i*^*ttt»££*jft 

-f. 

[0036] ^nicMu> «i©JHiffic£«KK*« 

TKiS^n&A 1 E«S©MTFfiti4, #?I3 o o oisrc 
*»64 0 0 0«rlB»C*+bT»*bTlr»5. £tl<fc 0, 

8io«JS«i:J:5tt6*ffill. Wxu? >-n • v-f * 

[0 0 3 7] -(Dmmmi, AlERRS^O.fc'S 
K3Iiitl/ft«r&©t)fl) > Cft5. LfrL3JIRj6ffl 

»£fcH&1\ £«2ra&i&ft£iSft2 o 0ft£Jgfi5 o 

0 ft© 2 gPtiCtftfT 2 RRjg©A 1 E»R&J&*£Lfc 

*hfct>©**wsitt«fc < j^ans c tjwwanfc. 

[0 0 3 8] ±*Lfc»l©^Wi-flT*0, 

wfcHfcf*'b©Tttfcn. MAO. s^iniSiasiia 
»i/fcAie«i©iweiift-3Tv»ntfj:<. *&ai 

ERJto*tt2RXa3fffcR6r4RSU-?fc??<b 

[0 0 3 9] Jfcfc, *5g^©»2 0*«Mt t t5«ji* 
ttE-3V»T«Wr*. ft 2 ©SUMO. A1E»«£^ 
J*T*i#©R#Ra«S, &Ptttfc*flsStf*£fcW 
RjgftSRti, RA«*-y v hT$><5 A 1 
-s«?gS-&S7;i/rf> (Ar) -f :*>©»**»**« 

[0 0 4 0] EJ5fc. x^7^U>yi:J;DAl^M 
WSttTA 1 R«Rj£-T«RK&. ^W©igj©i:#(c 
SflsS'S&Si^ftS-r. *©»K*R»LT*»&RAT 
21*T©IHtt, RRRR&ttO. 2 5 (urn/min ) r 
abO, «pjStT21*>6«pjStT22*T?©HIJ41. 0 (/im/ 
min ) tH5±5fc, rail:«KS*TV»4. *£, 
£©i*©*»#**©inRRRtt«R5 0 0ST* 

»). mmtpoa iK©ww2^n«ns o o o:*>y 



(5) #SB¥4-3 6 3 0 24 

[0 0 4 1] c© j; 3ft#«T?. AlE«!S&=S*ji 

HGRRfcJift&D, ¥«ffS«3 1 £ftlfflkl/b&j£t£K 
K5 0 0ST-ST*5^ RfttiQUEexRfflcXft: 

3 v u n >K^«t 3 2 ±© a i err 3 

3J^3 4tt»RR©**3jj«RftoTV»*. AIM 
v 9 U >^tct 0 -> >J 3 >Rjt;R 3 2 ±i:#^-r 

DRMTrttRLfMW-*. mmemmim^t, ai§ 

**»*MIUTVJ<aflE38«aVJfc». 3tffi±tC#3gfU;fcA 

t^auftWKttoT, *H±fc*MTUfcA 1HR»L 

»*RH:/.lv£<&S. 
[0 0 4 2] Hfl0All9UI3 3£JMtl/fc&#0 
Rjgfi6&it«> 0. 2 5 ( W m/iin) ta<. -RB 
©AlEM3 4tRRlfcfc*H:l. 0 Urn/min 
4? ) fcRH. £©£«>, -RB©AlERR3 3t4-S 

i«>AiBM3 4iot ) »iiiB**<&om. 

[0 0 4 3] *^©^3©*Jfi«S|-Ctt, 07(C*Sn 

**5khri»^r»rrr*r*.tvj*. R^^wsfi 

*>6^T31*T©HI©R»jaEai«ril. 0 (dm/ii 
n ) T*D, l»/»T81*»6l*^T32*-ettO. 25 (# 
m/min ) , *L,TftjST32*>5R'&T333;Tttl. 0 
(/xm/min ) CRtSnTV>4. £©i#©¥»#:£ 
RSJBRT5RJJEH;, ft2©RR0!£R|*lcR£5 0 0 

*t?*d. tt»ttsi«iix*aaft&Ai'&Ar* 
50 s. =&sh«©r^(4, -wen 3 3 3 3*>nt-n 

[0044] *3©3iat«f©*i6fc«vi. =mm\zmm 

RRRftRATA lE»R*»RUfcfc*©RWrWft, 
IM 8 fciSf . 4 1 © 3/ U 3 >RftR 4 2 ± 

fc. HIB*6=ftB©AlBRUI4 3~4 5]WME3 
*ITV>«. -£B©A 1 ERJ14 3 £HRB©A 1 E«t 
R4 5I4. K#ftR««lRVifc»Rft&l4/.r>3<. — R 
1©A l£«R4 4ttRKKRfttf2^fgft&tt*£ 

40 [0 0 4 5] £©£?(;:. SfS2Xttlfi3©5gjS0i|©SSie 
*tSC ±ntf. RRtMS©»&*xRXfi=R©A 1 E 
«R**«R3tt*. EWCk?), ^l©5IS£^Ji:l^«l 

fc. «sa«t»©*R*«R*wc«ttrfc»»fSnT. 

I'^V-ya >tt#»fo±-r*. i©*^©i!ga!&©^:# 
^(4. R»RRR*Rjt*CiT?BfH©*#ac«fl"r 

*fcA 1 E«IR©Ri?«, U >m 1 X(4A 
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(6) 



P4-3 6 3 0 24 



[0 0 4 6] ast, m2Rzf®3<Dmmm\zmz>m 

0 3 \Z*2nz <k 5 C, ¥*#ffi£*iA 1 «^fite»!c 

«A3n (i82 1) , a irajm®rt«#jt$9i 
*fcAt)T*9«ii:ft4 (xs2 2) . Aimj&i&m 

±»ca i mmm&mmistiz crs2 3) . aiesm 

#fr*«*tJR ffl $nS (112 5) . C©J;3lc, Al 

[0 04 7JS2 Rtf £ 3 ©S»«©*}*fc J; 0 
tlfcA 1 8B*8B©ffixi^ hn • T^f^u-^a 
tt»l/fc«e*lC3HT. JBTFKi^ft. iMWHMLhfc 

5/>j3>»fl:n«»aL, £2&ttiB3©$MM©*-ft 
*non»jaa«te«r3T. -@x(iHS#»ji0A i e 

StfR I ESfSflW/^-r>^U «W2 (im-J 
£2tfl ■©£«£©£««*£:. SMUSStt. *1© 
mtMl: J: ft A l SMM\z^TtmLft#Gtmmz 

m&2oomtu *m®mt2. oxica/ci' 

[0 0 4 8] H9fc. BMI*ff^fclS«»6nfcMTF 
©KiS^&T&SnfcA lEfl»©MTFtt«*U * 

». c »jg 2 ommmzz zmmum-?® sn&A 1 eh 

■©MTFflrc. H«d«^3 0^J6«Hc.J;ftSljt^jS 
tr#e>n&A 1 SIlOMTFtt»5. 

[0 0 4 9] ±»LftJ;Ste. «*©#HrCtt6;Sn& 
AlEttMtt. MTFl!5^8 0 0^»54 0 0 0ISf 

[0050] ?S2©*«wt«tD«jianfcAiEiii 

OMTFIll tt4 0 0 0*n#&5 0 0 0MI|&Mi 

©MTFift, tt4 5 0 0ttlR*65 5 00l»mK:*+ 
UTMLT^S. iffl^t*5, Sg2X(i|g3©3|ji 

«tn«> isxk^hn • v^-^u— > 3 >ttc«n&A 

1 £flW SWBtt J: < ft E t«tT?*5 C i)0*ba» 

ft. 

[0 0 5 1] Sfg 2 &txm 3 OSISWCtl, Al 

E«jf&^fig-rftW¥«*««©iin«iiastt«E5 o o 

CTH>T, K»i*ffo&„ B10C, S»lf?fti&Si:M 
TFffltWM^&^-To SSMS&SS:, Sfi2 0 0a 
(SliBSe 1) , 3 0 0* (gfte 2) , 4 0 0* (fttt 
e 3) . 4 2 OS (Slide 4) . 4 4 OS Qfcfte 
5) . 5 0 OS (*i»e 6) ©eSMCRftU «HP 
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MTFI$ItLfct^5, «K4 4 0S«±-PMTF 
[0 0 5 2] i,T. *2Xtt«3©j«Mlfc±0AI 

E«e$^^fft*^fc«, s«jn^iasiisffi4 4 o 

[0 0 5 3] ±jSUfciB2»r«B3©Sldl«(!fcJBl©sl| 

IfiWtHflic-wiciigf'f, #?&^£lE5rrftfc©-rtJ 
[0054] jfcfc, *%n©je4©stdtmc?viTKn 

Tft. £©£)Mftt, 3>^jrh*-^Xtt^7*- 
*©*rt*n&¥«#a*«±K:A 1 EHJf^^fiSSfftlR 
A 1 XtJA 1 £&T*-;i'l*j£S«>T^<&«f>©«J 
»R»tiSV>T. ¥*#£fc©JO&fiS£fcffil8 0S 

[0 0 5 5] C©«JJ8a»C*^ftS«Dn3»iBS*t, A 
1 £***©«?*< F©«£K.M.*IWfc'3t>TiK 
i0 fc*g*SI«MTft. 

[0 0 5 6] *»*M6«LhKS/'j3>»flaiettl M m 
©JPSK#J*U 9X*WftiRIEjSttIV>T. It 

i'RfcRRtf*-^©!**!:, Ti KftX/tyjriJ^ 
T3 0 0^>^Xhn-~A©JMSK3js£U SSK-t© 

±tTi NKtx/ty^u^yei o o ot>^hn 

[0 0 5 7] £<D£5f£4mm<D-V->7)l<Z%mL, s 

wnmmm*x*.xAismm*o. 2 umo&mzm 
30 tkLrc, commit, u & \,wmBft icis 

Itftfcrot-Tft. R^fifcjSStt, 0. 3 Um/iuiD ) 
fcRjeUfc. *LT, *-;NWte*tt*AlE«WI«P 
©?*-f F©»*tt«*, i£S3!ST§i«&&fflV>Tii 

[0 0 5 8] 01 1 (a) ~ (d) fc. ftlj|ftiaS*8ER 
15 OS, 18 OS, 2 10S, 2 4 0flEK*n*n« 

fi£Ufct#©*-^5 7rt«©«s**-r. ±^tfc<fc 

5fc. *«MW5 0±l:BIWl(nnC!)i/ija>ift 
a 5 HWMESn. itg*tl tfmT?«Sjj«l ym©^- 
40 *5 7*t«?LSnT*D. aSt-t©aB±K:HTi R 
tTi NRt*>6**Ti6R5 2!j«*«anT^*. 
[0 0 5 9] 011 (a) lc*$nftJ;5{c, SSJPffe 
iSS^JRE 1 5 OflECUfclHtt, A 1 E«U1 5 3 tt* 

-;W5 7©«ffifc*^T¥Sfc»«3nT*D, onaB 
#«bav\ r©«ta«, 011 (b> ©*5fc«Bci 

8 0SCJP3»L&«^©AlE*S5 4C*V»Tt)^tt 
Tfefto 

[0 0 6 0] bfrU 011 (c) (C^^nfci5IC 

SSJn^fiS*iaK2 i oscast, *-;>5 7fti 

50 ©A 1 EUS 5 5 tCttEI05 5 a*»**Lfc. S^JDife 
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(7) 



#M¥4-3 6 3 0 24 

12 



11 



«*tf*affi2 4 0flEfc«fl£*ftfc»#'b, 011 (d) 



[0066] «o»8tiVT«iwj«a««a<r«z:& 



[oo6i] nctst, a i HMe*-;i<ea»« t, *-*rt«fc**KA usA i^umm^nx 



[0 0 6 2] *K. tlttMlC*»?M«fcSttnlft& WTK»£Xj£ea< LT»£LfcA 1 Ettfl©ltfili& 

££^AT*90. 2um©gUP©AlK«UI&Bj&U fraft. 

*6K1H«WB**«K4 6 0*K±#S*T»0. 8m [0 0 6 8] 013 (a) tC, l¥«ffl©T«!©¥®0& 

m©A i mmmmfcLTX-frfttDttmm^itm *u £©A-A«fc»3iMrK*Hi 3 <b> 

tonTjfit*. 012 (a) ©±5fc, mmmwrc& *. **&£fci 0 0 ±fc*«fls* 1 0 5 s» 1 0 0 0 

fctJD&figfc&E 1 5 0JtfcLfc«^C»i*-^|*g*fc *>{f* h n-A©gWTr»I«U ^ffl±(C5 0 0 0* 

•y*-f RisstLw^fc. mmr-mm >whn-A®ji*TA i swans 

it£££Rl 8 0&KL;fc#£tt*K 012 (b) ©J: SIHTC«)AlR*^-=>yu HSifll. 5 um 

r>\Z?*-1 H»4*4UTV»av». *«Jn*M&«!0*«Bs2 dk ftSa»lu©A lBSiHSl 0 lft4tfm©Win?l 
lOAHCftfit, 012 (c) fc*Sn&±3fc*-^ 29 0 0*»j*Lfc. #A1E«110 lOWIfctt. 10 

5 7^8S©A 1E«J|6 F6 4tftJ8£L 0/imftC/Vy Kl 0 1 aS«ttjt. £»AlE*6Jfl 

&. 'na> 01 i ( C ) tcTKsn&iaic. sjHsara oi©±t, cvdss^t^u^ 

•C©ftHftfiffi*iSBc 2 1 O&lcfcSt. *-;V5 7©« 1. 0 tfmca5<fc5^ii«[3-a:5. fl/T, T^©A 

W©Al«fcBflfijJ»»ftf*£t«»*»bTt>«t#A lEttjffl 0 l±fc, Ml. 0 y m©x;>-*-;H 

6n*. ttMRI*?©£ttlnft!^*«j£2 4 0«©« 02SRI E^fciiPWJLbT, IMWrFJiiL&. 

afcfc, 012 (d) ©.tsfctfa-f 1*6 5 [0 0 6 9] ;:©i:5(tLT#^n&s|£ffifflTflfi©± 

fc, tt*©*ttiS5©^«!fcJ;*#«fc*JIIV>T. 

[0 0 6 3] Z<DZtfrt>, Jfr-.Ji'SSas.fcSfCAl fnmil^l. 0 Aim©J9£ fcX/Xy 9 U 

E««ft»*-r*»^fc»4, lOWSPiTtiSfeJn^iaS JgfifcLfc. ff*©#iSKJ:*»&tt. ftMBftltttl. 
fcfcffil 8 oaKTfcKjrrsCiT?, *-;i/rtfiB©A 50 Owm/iin t-StU *^iSMlCJ;S«-&tt t 30$ 

lBaifffc?*^ H«»**T<&©**»CRr±-r*il SPSTTttO. 1 jim/iln T. «*tt 1. 0 Mm/mi n 

t*'-cta:t«5«5ii>ift^ft. nnt±D, tut. s&, v>rnt>s iauxaainsnfcA 

aKC^tSWXl^hO -Y^V--> 3 tfflUfc. RIEifefc«t0, ««»0. 8<imrftSa»l 

HkX ■T^k- 3/3>tt*W±a**Ci*tnriB-C nOAieil«ffft. 014 (a) (C. #Stx£A 1 

**• e«H©¥HH«wU 014 (b) tB-B«C»3 

[0 0 6 4] S&, «J»Ig;PgTSBcl 8 0«HTfc*R MWrlBfcjRf. ±i£Lfccfc5{C, T*<tLTT®©A 1 

ftjnau *-;HBBfCi»s^tAiR%^L&« e«moit5/U3>»fl:Biio5t)5i»»j«an, =• 

tt. SD^ii«£«B:4 6 0SPi±l:±#3tTA 1 E*S h*-*10 2*tBHLSnT*D. ^©±lc±JI 

Ji*»«T«*!5«SSL^>. C©J:5(cSSftlSSftfia^ ©A 1 E*$« 1 0 4.i)W&1*ftX^Z>. £©_kfg©A 1 
RSTSCiT?. m2R«S|3©*Jfi«lC*^rj*^fc 40 ESSUfl 0A(Onmz%, 10 0nmftOrt5»H10 4 

3 >ttSCtWX M^X ■ V-f^U— >3>e&iS»5:i [0 0 7 0] «*©*tt-C»*Ufc±JI©Ali»Jil 

i*tT££. 04t, ?g 5 ©**#!k:J:**j*T?*)«U&A 1 E*S 

[0 0 6 5] *3BM©*5©SWK«te-3V>TKWr*. 10 4£K:#U *n*nTW©A 1 (Ml 1 0 1 i© 

Ji©^J8«e. ^4©^jfi«ti^«ic. *-;i/©»^3 ra©*ii£gBc2 o o£, «»&&2. oxio 6 a/ 

nfc¥*^a«±tcA i ejuiftsATd^icii-r cm 3 ©*#t. 1 5o»#k©xh'nd-v-i'^^-5/ 

S„ *bt, »5ffl*I«BA1XttAl§4T*-* a>©tWftffr3fc«fclterr*c:tr. *-M0 2 

rtftaervK«iwai»Tr, K«(S»«s*0WCji< c*^*xxy^*^u-y©it*ttMiftffofc. 01 

h«)Al'sijl!**5Ar-f*>oaaW»(Fltt 50 ±«© A 1 E«« 1 0 4 i:TJl©A 1 £»» 1 0 1 fc© 



iO [0 0 6 7] JfcC, C©»6ffljlEIi«cat>T, ?oRa® 
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13 

m©#a»tti»4 0SBtfi)i»o&. EtlteftU SI5© 
3SJ6W;: £ r)WffcVfc±m<DA l K«S® 1 0 4Tfi, # 
ooraofe. ~©J;5fc, #g*S0!l©#& 

[0 0 7 1] m5cDSIJg«Ttt. MaS^fSBf^OMJ^J^i^ 
&£0. lym/iin it, ^OSPtTiil. 0(im 
/rain tUTV^„ L^U igflM&g&TX^ NJt 

t>. ttte»JBai»-Ctt. *-*0±ICAlXBAld 
[0 0 7 2] 

SRtfSltttftMteft. **©ll©8»tt#©JHira! 
•»3Eri«teit«r»»rSti, Wxw? . 

mMmmm*m&Km\z\srzr)±%]£.im\z?z!m& 

[0 0 7 3] R»jfKMEftz«|»H±fc:»H- 

tt#©#iB*«iiw^ifl)K*fcrf»»fSn, wxi^n 

[0 0 7 4] *fc*-AAJ»l«anTV»<5«R±t. * 
-*ft*»*«t3k:AlB»]ift»|«f*»^fctt. ID 
JSSIStT©*«aDl»ia*S«fi 1 8 0 E i 

-C, *-JH*J«©A 1 E**«f fctf*-f H*t*±f*© 
eBSih-rsct^-c^, *-JWK-C©»XW^ • v 

[0 0 7 5] «lftBlt7©MMtMUKttI< 

r 5 c: t-e, *-jh«i:a i x«a l Lfc 

-f H©3fi**»Ki±snT, fll/^ • 
5. 



(8) 1WW4-3 6 3 0 24 

14 

[0ffi©1W¥&iftW] 

[01] *%n©JBi©%lifl(cJ:«¥«fMi»©WB 
^Sfc*Jt*#ilfl:»tR©JniWa«©^IWW*fl:S^L 

[02] H«B3Erttt±0»j«*nfcA 1 EMM ©KB 

[0 3] W«jet*tttfflH&«^©iBEtrjS*wU&R 

[04] H»B^«l2:««©«»tt&«ttttUftl« 

[0 5] *56W©m2©*««tr«fc5¥*#:S«©«jfi 

bfcm^0 o 

[0 6 ] mxm%m\z£ o n& a i E«s©#r® 

*&£*Lfcllft»rlfi0. 

[0 7] **«©£ 3 ©^MK<t &**#&«©«& 

[08] Ra£#&K:£Q£tt3nfcAlE«Jf©»rIi 
iff *tifi&*LfcN9lriiiH. 

[09] *»«©«2ftO»3©«]|iiej:«Wfcirtt 
0. 

[010] *JH!©*2©gttMICJ:«aa£ttK:*» 
T. ©*SRfi«**Afc«^©MTFfiI©« 

[0in 3>^^h*-;i-*^snfc¥W*s«ic 

A 1 BWI«ftjftrs&*©. ttJUMIKfett-S*** 
»S©iD^jtS©*#*^bfc«K»rS0„ 

30 [0 1 2] a y9i> h*-^«»»«snfc*»**«fc 

A 1 E««**t£L-&t*©¥»*S1g©J0»!sSS©« 
*SSUfc*«»rM0. 

[013] *an©*5«>gdMic£«wfc!rtfe&tt* 

©W6*ftt*H«IMrr*fc»©T)i©A 1 E*S)i£ 
^LfcKM0. 

[014] H**«x»?E*©«fi*ftr»«sn&± 

8©A 1 E«H*^LfcRHJ0. 
[015] R*)MlCJ:«AlB«l&ra©»fi^ 

40 0. 

[0 1 6] a*©na*ttc«feD»j«sn&A i E*uji 
©»fffi«Bis^bfc«»fffi0. 

[017] H«jfi*Sft«V»fc«^©«fiX8**bfc 
tt$0. 

[01 8] mta>W&%mz*.*)u>9t7yiti-Mm 
J«anTV»**»ftait«±CA 1 EtM£Kj£L>fc*« 
©tfM*ji£7SUfcS«r®0. 

[«F^©KiW] 

11, 3 1, 4 1, 5 0 ¥*ff«K 
50 12, 32, 42, 51 ->U3>RfcIt 



